-GUN CHARACTERISTICS
The values of the brightness and the beam current stability estimated from measurements made on our instrument are compared in Table I . 
FEG
In practice because of the limitations to count ratio imposed by the pulse rejection electronics of the spectrometer and because of beam broadening in thin foils, the higher brightness of the FEG can be fully exploited only under certain experimental conditions.
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Current stability
In the case of our spectrometer, iine shift, iine broadening and counting dead time restrict the maximum usable input count rate to about 3000 cps. For a thin foil of stainless steel, the beam currents at 120 kV required to attain this figure in three different foil thickness are given in Table II together with approximate values of the corresponding beam diameter for the FEG and the thermionic gun, and estimates of beam broadening in the foils. It can be seen that in those practical applications of microanaiysis where resolution is of no great concern, the W-hairpin gun can be competitive with the field emitter. When the foil thickness is less than about 200 nm however, the FEG enables the analytical spatial resolutlon to be Improved but only by a factor of about 2-4 if maximum count rates are maintained. When the latter restriction is removed, further improvement In spatial resolution can be attained by reducing the beam spot size and for equal values of the spatial resolution the counting rate advantage of the FEG Increases as the foil thickness decreases.
These improvements can be put to practical aevantage in studies of segregation and concentration gradients, in the Identification of small particles embedded in foils and for the quantitative analysis of small particles extracted on replicas. As an example of the latter, it has been possible to obtain peak count rates (after background subtraction) of 20-40 cps for the sum of metallic elements present in 3 nm diameter fcc carbides of the type (MO, V, Ti)C with peak to background ratios between 5:l and 2:l. These figures confirm that the practical particle size limit is somewhere between 1 at 2 nm. The magnitude of the beam current fluctuations observed with the field emitter depends on the tip conditioning but is typically 3 10 % of the mean current; the frequency range extends from several kHz to a few cHz. Provided that count rates are kept within the usual limits, current fluctuations of this order are not expected to put any undue strain on the pulse processing electronics and this appears to be born out In our experience as no changes in peak resolution or peak shape were observed with a change of the electron source, In the case of composite specimens, since the X ray emissions from dlfferent elements are measured simultaneously, the usual Polssonian counting statistics are respected between elements. in the case of pure element standards (bulk or thin) It is necessary to extend the counting times over a period sufflciently long to even out the very low frequency fluctuations in beam current (several minutes) to reduce the confidence limits of the measurements to a satisfactory level.
Spot size (nm) C) Specfrometer operatlnq characteristics.
In order to control the operating characteristics of the spectrometer and to provide data for the calculation of kAB values for quantitative analysis, measurements of the X ray emission intensities at 20 kV from a range of pure bulk standards have been carried out at 6 month intervals over the past three years. Examples of the results are given in 
